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UNAVAILABLE ENERGY AND ENTROPY.
68. Unavailable energy. The Principle of Conservation of Energy involves the result that any loss of available energy implies the gain of an eqii&l amount of unavailable energy. But whereas the phenomena of Rational Mechanics involve changes in the location of the available energy of a system, they do not imply any transformations of unavailable energy. Hence in many cases it is simpler to study the properties of the unavailable part of the energy rather than those of the available portion, for the reversible transformations of energy in the form of work do not have to be taken into account.
In the last chapter we have seen that the ratio of the absolute temperatures of two bodies is defined by the relation
where dQ%, clQ$ are the quantities of heat gained by one and lost by the other in a perfectly reversible Carnot's cycle working in either direction between the two bodies. In future we shall use the word "temperature" to denote absolute temperature unless otherwise stated. As the transference of heat between bodies of finite size changes their temperature, dQM and dQ$ must in general be infinitesimal. If however the bodies are very large, or are by other means maintained at a constant temperature, this restriction may be removed and we may write
(68)                   f^ir
where Qx, QN are the quantities of heat gained and lost either in one cycle or in a number of cycles.
The maximum amount of work obtainable from QM under these circumstances is
QM— QN   or    Q
T \ The balance   QN   or   'QM x ~- represents  energy given in the
form of heat to the body at temperature T&, from which no further work can be obtained if T^Js_,the lowest available'temperature. Under this condition QN is to be regarded as wholly unavailable energy. to exist the present arguments would break down.
